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ANAESTHETIC SEQUELE ; 
Their Recognition, Cause and Prevention. 


By JouN Hatton, M.B., Ch.B. 
Hon. Anesthetist, Royal Infirmary, Liverpool, etc. 


FOR some time past I have made a practice, at one of the 
hospitals to which I am attached, of visiting all those 
patients who have been given an anesthetic, by myself or 
one of the staff, within 24 hours of recovery. I have done 
this with a view to assessing the reactions of these patients 
as a whole to anesthesia, and to study the immediate and 
ultimate sequele resulting from anesthetic administration. 

For the sake of discussion I have grouped these results 
under two headings. First are the major conditions, namely 
chest complications and vomiting; the other group includes 
those apparently trivial occurrences which, however, often 
loom more largely in the patient’s sensibility than the graver 
conditions: by these I mean discomfort in eyes, tongue and 
lips. 

Take the case of eyes. Apart from ‘‘ether eye,’’ which is 
an accident for which there is no excuse, sore eyes may be 
caused in several ways. A too frequent recourse to that 
criterion of surgical anesthesia, the testing of the corneal 
reflex, is one source. That it is of use one knows; but, except 
in very rare cases, such as when a long interval occurs 
between induction and the commencement of surgery, it is 
not essential. The depth of anesthesia can be gauged by the 
breathing and by the pupil reaction. If it must be performed 
I suggest that a wisp of wet wool is more scientific than a 


finger tip. 
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Another frequent cause is the admission of foreign bodies 
on to the insensitive cornea, either in the form of bits of 
gauze and lint or actual contact or gamgee on wide open 
eyes. Owing to the constant pressure exerted to hold the 
jaw forward there is a tendency to slide the gamgee mask 
and eye pad towards the forehead, very often with the push- 
ing back of the eyelids, especially in those patients with these 
organs at all prominent; the weight of the mask then does 
the rest. 

Another complaint is sore lips; this, I think, is frequently 
caused by their being caught between the teeth when the jaw 
is brought forward, the lower lip suffering most frequently. 
The forcible insertion of a mouth gag can, however, wreak 
a considerable amount of ruin. There are times of emer- 
gency, one knows, when to get the jaws open seems the only 
hope, but I am yet to be convinced that any good can come 
from haste and mis-applied energy. When one has to deal 
with a deeply cyanosed patient the teeth are always tightly 
clenched, and if all these are present the insertion of a gag is 
well nigh impossible. I have found that if his head is pulled 
over the end of the trolley and secured either against the 
administrator’s body or held by an assistant, enought force 
can be applied to the lower jaw with the palm of the hand to 
enable the gag to be gently inserted. A much more feasible 
way, however, of surmounting this difficulty is by the use of 
a Magill tube, for it is in this type of case that it is most 
easily inserted, as the glottis is invariably held open and the 
tongue is forward. Once it is passed the relief is immediate. 
Lastly, in feverish and toxic patients where the mouth is 
very dry and the lips cracked, a final swab out with liquid 
paraffin is very soothing, and obviates a very unpleasant 
mouth on recovery. Any one who has had the misfortune 
to have had tongue forceps applied will bear out my state- 
ment that they leave a very annoying and painful result to 
wake up to—and these effects may last from four to eight 
days, minimising considerably the pleasures of taste and 
conversation. 

I have never found any need to use tongue forceps except 
to keep a buttonless coat together or to assist the surgeon 
when operating in the mouth. An airway, especially that of 
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Mona Roberts, will do everything that is necessary, and to 
my mind much more efficiently. 

The remainder of this group to be considered is the 
psychological. Rawlings and Buxton have pointed out the 
definite mental changes and neuroses which may and do 
occur, and substantiate their findings with cases. I do not 
propose to include these types of cases in this discussion, but 
rather patients in general. 

From the ‘‘man in the ward’s’’ viewpoint his operation 
consists of days of waiting, during which he sees the results 
of anesthesia and surgery on other patients. Then when his 
day arrives, the trial of waiting for his turn, the journey to 
the theatre, where he sees the staff and students in masks 
and gowns—for many people an alarming experience. Next 
induction, and for him the passing into oblivion. During the 
operation itself, be the surgeon ever so skilful or the anzs- 
thetist ever sv careful, the patient has no worries except those 
subconscious ones which I believe he carries into oblivion 
with him after a stormy induction. One knows that over- 
emphasis of pet theories is an easy habit to fall into, but to 
my mind not enough care is taken in general to make induc- 
tion as easy and pleasant as possible, and it is these few 
minutes which leave a lasting impression with the patient. 
That this is so can be seen almost any day when one meets 
with patients who are undergoing surgery for a second or 
third time; an uncomfortable induction experienced once 
makes them difficult people to deal with the next time. 

Some simple rules to which I try to adhere to help obviate 
this are suitable premedication the night before, such as 
soneryl, nembutal bromidia or one of the barbiturates to 
ensure a good night’s rest. (Pre-operative medication I shall 
discuss later.) Then in the ante-room a few seconds of pre- 
liminary conversation, eliciting, if possible, any actual causes 
for fear and laying them to rest. Then a rapid induction with 
gas, ethyl-chloride, or C. E. mixture, any signs of gagging 
or breath-holding being dealt with by means of common 
sense and CO. 

During induction there should be absolute silence in the 
anesthetic room; one is rather apt to forget that the sense of 
hearing persists for a long time. Conversation with sister 
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about the best show in town or the last case is strictly taboo. 
I make a practice of continuing my preliminary assurances 
in rather a monotonous voice, insisting that the patient should 
go to sleep and let him feel you are with him as he approaches 
unconsciousness (literally a form of hypnosis). It is, I think, 
better than the practice of counting, which is apt to make the 
patient concentrate and so fight off sleep and anesthesia. 

It has been said that every anesthetist should have had 
an anesthetic to complete his education; may I suggest to 
those of us who have not had this experience a less unpleasant 
way, namely a visit, if the chance arises, to a cinema show- 
ing an English film entitled ‘‘The Impassive Footman.”’ 
There is a scene in it which depicts very well the feelings of 
one of our victims. 

Finally, I think an added understanding and sympathy 
comes if in imagination we put ourselves in the patient’s 
place. 

Now as regards the other group of anesthetic sequele. 
The causes of post-operative chest trouble have been des- 
cribed frequently. I think that one can take it that they 
arise from a combination of events, of which the most im- 
portant are chilling of the air passages and irritation of the 
lining membrane of the bronchial tree. Insufficient expan- 
sion of the chest, especially in upper abdominal cases in 
males, with plugging of the minor bronchi with a resultant 
atelectasis and infection are also factors. 

As regards prevention and treatment, recent research, 
notably that of Haldane and Henderson, has shown us the 
value of CO, as a respiratory hormone, giving us direct 
control of respiratory volume. 

Haggard has proved that there are various constants in 
anesthesia, namely that to maintain a patient in a state of 
surgical narcosis his blood must contain I to 1.5 grm. of 
ether per litre. This can only be secured if each litre of the 
pulmonary air contains .07 to .10 grm. of ether. Again 
Haldane has shown that the depth of narcosis does not 
depend on the amount of anesthetic agent in the body as a 
whole, but in the nervous system alone, and since the nervous 
system is so well supplied by blood-vessels, this follows 
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closely the concentration in the arterial blood, which in its 
turn depends upon the volume of respiration. 

Let me put this in another way. Ether vapour of a certain 
strength is brought to the lungs. Gaseous interchange then 
takes place in the aveoli between this air and the blood. This 
ether-bearing blood continues on in circulation, when a final 
interchange takes place between it and the nervous system. 
Thus with a constant vapour strength if we increase the 
volume of respiration we automatically increase the amount 
of ether in the central nervous system and thus deepen anes- 
thesia. 

By means of samples of air taken from under an ordinary 
mask during anesthesia, Rawlings has shown that there is a 
definite oxygen lack and the CO, concentration is not main- 
tained. 

From these facts it would appear that the same degree of 
anesthesia can be attained in two different ways. One by 
the open mask, with ordinary respiratory excursion, by the 
use of sufficient ether, and with enough time to ensure that 
the whole body is etherised and the venous return to the 
lungs carries with it sufficient ether to aid in the maintenance 
of the required pulmonary percentage. The other way is 
when administration is carried out with a closed or semi- 
closed method, but with some form of safeguard against 
cyanosis and the addition or not of supplementary CO.. By 
this means, owing to the increased respiratory volume, the 
drug, of which much less is necessary, is concentrated 
directly to the blood-stream and so to the nervous system, 
sparing the other tissues of the body. 

This is not a digression, for it is on these facts that the 
treatment of the major post-anesthetic troubles depends. By 
the use of some fcrm of inhaler which conserves CO, and 
ether vapour, and allows for an adequate oxygen supply, 
the lungs are made to expand fully, the vapour is warmed 
and frozen gauze is avoided. CO, is mildly bactericidal in 
solution and it definitely loosens and liquifies mucus. Finally, 
the recovery period is shortened. 

In one series of 80 consecutive upper abdominal opera- 
tions I had no case of post-operative pneumonia, although 
Ir males gave histories of chronic bronchitis, emphysema or 
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gassing, and two females, aged 60 and 64 respectively, 
showed chronic bronchitis and myocardial changes. The 
routine which I have followed in these cases is to ensure a 
sound sleep the night before, no violent purgation, 1/100 
atropine sulphate, no morphia, 40 minutes before induction. 
This is rapidly performed by means of my modified Ogston’s 
mask, with the addition of CO, and oxygen, and using N.O 
or ethyl chloride, then changing to ether, either by the drop 
method or vapourisation. The average amount used is 533 
in the first hour. 

After the peritoneum has been sutured administration is 
stopped and the patient is allowed to breathe from the mask 
an atmosphere rich in CO, and oxygen. They leave the 
table phonating and with the essential reflexes present, to be 
sufficiently awake in an hour to be instructed to cough to 
clear their lungs. Then only is morphia given. If any sign 
of temperature rise coupled with rising pulse and respiratory 
rate is noticed in the first 24 hours a hypodermic injection of 
ephedrine is given, followed by two-hourly inhalations of 
CO, and oxygen six to twelve breaths at a time. The first 
inhalation is usually sufficient to bring the temperature 
tumbling down if it is due to a commencing pulmonary 
infection. 

Morphia is not given pre-operatively, as it tends to 
depress respiration and retard both induction and recovery. 
Also I support the contention that it increases the toxicity of 
ether in the causation of vomiting. On the other hand, when 
given at partial recovery its sedative action is increased. 

Very moist chests are treated by atropine, but only during 
the first 12 hours, never later, as it tends to make mucus 
more tenacious and increase the difficulties of expectoration. 

Lastly, there is the condition of post-operative vomiting 
to be considered. From the light of recent research three 
main factors are put forward as causing this distressing 
symptom. A certain amount of stress is laid on the psycho- 
logical aspect, the presence of fear and the attitude of 
suspense being proved to have an effect on metabolism. 
Again the disturbance of the #H of the blood due to ether 
itself is a factor. Leake and others have shown that on the 
exhibition of ether there is an immediate fall of blood pH 
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and bicarbonate, leading to an uncompensated alkali reserve 
deficit. This response is independent of respiratory varia- 
tions and is not caused by ketone bodies or lactic acid. 
Ketosis may develop several hours after the withdrawal of 
ether and is due to deranged carbohydrate metabolism, 
since ether depresses the normal insulin secretion of the 
pancreas. Morphia is considered to enhance’ this action. 
Lastly, there are those patients who for some reason or other 
have an existing ketosis or an initial tendency to this con- 
dition. Other causes are an idiosyncrasy to morphia and 
excessive manipulation of the liver. 

As regards treatment, the preliminary conversation I 
have mentioned does much to remove fear from these 
people, while during operation the inhalation of an atmos- 
phere rich in CO, provides, as Henderson says, a sure means 
of keeping the acid base balance of the blood within the 
bounds of normality. This certainly applies in the third 
type of case, especially if their tendency is recognised before 
operation and suitable carbohydrate treatment exhibited. 

These, then, are the troubles which are likely to beset our 
patients, and I have tried to indicate briefly a few suitable 
ways by which if they cannot be entirely prevented, at least 
they can be minimised. 
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ANAESTHETIC MORTALITY. 
By W. STANLEY SYKES, M.B. 
Anesthetist to the General Infirmary, Leeds. 


T= statistics given below were collected during an attempt 

to find out how Leeds anezsthetic organization and 
methods compared with those used in other parts of the 
country. 

At some hospitals anethetics are taught and administered 
more carefully than others, and it was thought that this 
care might be reflected in their percentages of deaths on the 
table. There are many obvious fallacies in adopting this 
particular figure as an index of efficiency, but it was the only 
one likely to be easily available, and the total number of cases 
was so large that statistical errors were expected to be slight. 


Extensive as the series is, (316,327) however, the deaths 
on the table were comparatively few (198), and moreover, 
distributed among seven hospitals. This means that the 
fallacy of small numbers comes into play, so that no definite 
conclusions can be drawn. I am greatly indebted to those 
anesthetists who so kindly took the trouble to supply me 
with statistics. For obvious reasons the names of the 
hospitals are withheld. 


TaBLeE I. These figures, for periods ranging from one to 
ten years, relate to total anesthetics given, that is, minor 
operations on out-patients are included. 


Hospital. Total. Deaths. Proportion. 
A. Provincial 123,115 45 I in 2736 
B. London 15,234 7 I in 2176 
C. Provincial 80,000 58 1 in 1379 


D. Provincial 47,846 35 I in 1367 
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TaBLeE II. These figures relate to in-patient operations 
only. Hospital A occurs here again, this time with out- 
patients deducted. 


Hospital. Total. Deaths. Proportion. 
A. Provincial 80,967 45 I in 1799 
E. London 38,207 925 I in 1530 
F. London 7,326 13 Iin 563 
G. Provincial 4,052 I5 =Iin 310 


There are many factors of uncertainty in these tables. 
It is not known whether the records were all obtained with 
equal care or accuracy. Moreover, the interpretation of that 
highly artificial thing a ‘‘death on the table’’ varies from 
time to time and from place to place. 


The untrustworthiness of the above tables is further 
revealed by certain enquiries which were made as regards 
the anesthetic organization of the various institutions. 
Hospital A, which heads the list, was found to have grave 
defects. For example it possessed no resident anesthetists 
and unsupervised dressers gave a large proportion of 
the anesthetics. It seems extremely unlikely then, that its 
results are really superior to those of other equally famous 
and, in this respect, better organized hospitals. 


It is highly desirable that some simple form of statistical 
research should be undertaken on a sufficiently extensive 
scale to decide these uncertainties. It is tragic that any life 
should be lost owing to defective skill or inferior methods of 
administration, and it is certain that may lives are thrown 
away for these reasons, not only on the table but afterwards. 
Methods vary from school to school and no one really knows 
which are the safest or, whether his own school is producing 
the best possible results. And if even one hospital is lagging 
behind the best attainable standard, the investigation would 
be well worth while. 

It is suggested that a tear-off slip containing the following 
information should be filled up at every operation and 
attached to the case papers. 
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ParTI. (Tobe filled up by the anesthetist at the time 
of operation.) 


Name: Age: I.P. or O.P. 


Surgeon (nominal) : Surgeon (actual) 
(For reference if the case papers have to be consulted after- 
wards for fuller information). 


Condition of patient: 





Operation : 

Duration of anzsthetic : 

Method: 

Quantity used: 

Remarks: (anzsthetist’s prognosis, etc.) 
Date: Anesthetist’s signature: 


Part II. (To be filled up by House Surgeon or Ward 
Sister. 


Complications: (if any) 


Result: (death or recovery) 
How long after operation: (in case of death) 





The information could be tabulated at the office and 
the slips then torn off and returned to the individual anzs- 
thetists, who would be able to check their prognoses and 
follow up their results. A vast river of knowledge runs to 
waste under present conditions owing to the difficulty of 
following up one’s cases. 


By some such scheme as this, if it was adopted by 
hospitals generally, not only would anesthetists enlarge their 
personal knowledge, but reliable statistics covering millions | 
of cases could easily be collected, referring both to the 
dramatic but somewhat misleading deaths on the table, and 
also the after-effects and end-results of other cases, which 
are even more important. Under present conditions it is 
almost impossible to get any comparable figures referring to 
remote mortality. 
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National—or international—statistics as outlined above, 
carefully kept and published at intervals, should elucidate 
the order of precedence of different hospitals. Those lowest in 
the scale could then take the necessary steps to raise their 
standard by studying the methods which the leaders had 
employed to attain their position. 

Something of the sort is already being done in radium 
cases; surely it is far more important to do it in anesthetic 
work, because for every person who has radium treatment, 
fifty or a hundred have anesthetics administered to them. 

The idea may be unusual, but it deserves consideration. 
The high standard of modern games is directly due to the 
fierce competiton of championship play—a similar rivalry 
would be healthy for hospitals and of inestimable benefit 
to their patients. - 

On looking through the statistics which are epitomized 
above, it was found (in the case of Hospital A, for which 
ten years’ figures were available) that the deaths varied 
greatly from year to year. The operations remained: steady 
at from 7,000-9,000 a year, but the deaths fluctuated thus: 
3, 0, 2, 3, 5, I, 6, 6,9, 10. Of course, if one had information 
relating to remote as well as immediate mortality, as obtained 
by the system already outlined, the death rate would be 
larger and consequently steadier. Even so, it would be 
necessary to collect statistics for several years, probably at 
least five, before it would be fair to publish them. 

If the newly formed Association of Anesthetists were to 
undertake such an investigation, they would be placing 
a powerful weapon in the hands of any of their 
members who have reforms to suggest. The need for 
improvements will always exist, but it may be extremely 
difficult to introduce them in the absence of documentary 
evidence of their necessity. 
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A QUARTETTE OF SEMI-AUTOMATIC 
ANASTHETIC APPARATUS. 


By P. A. MANSFIELD, M.B., B.Ch. (Oxon.), M.R.C.S., 
L.R.C.P. 


HE chance of a face that was accurately fitted by my 

Junker’s face piece gave me the idea of making the 
patient aspirate air through the chloroform instead of 
pumping it through as one had hitherto been doing. 

My first apparatus was intended for use during my 
maternity work and consisted of a face piece, with rubber 
air pad to ensure accurate appositions to the face, and a flap 
expiratory valve to avoid loss of chloroform should the 
patient elect to cough. 

Into the face piece is fitted a barrel piece with a hole 
three-eighths of an inch in diameter, which can be closed by 
an internal shutter. 

From this leads a length of rubber tubing to the chloro- 
form bottle, which is an ordinary four-ounce square with 
wide mouth. This is closed by a rubber bung through 
which, pass a short outlet and a long inlet tube which 
normally dips a quarter of an inch under the surface of the 
chloroform. - The tubing througout has a minimum bore 
of a quarter of an inch, which is approximately half that of 
the two-thirds of an inch porthole in the barrel, which is 
normally half closed when the instrument is in use. 

If the inlet tube is pushed half an inch under the chloro- 
form the weight of this column of chloroform is sufficient 
to block the passage of air through the bottle, except during 
the deep breathing during pains, so that by this simple 
expedient those who are diffident of giving chloroform 
continuously can arrange that the patient shall get it when 
in most need. 
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The face piece can be manually held in position or quite 
safely kept in position by elastic bands round the patient’s 
head. 

The use of pure chloroform not being considered safe or 
desirable for general anesthesia, J developed the idea of 
the first instrument. 

For this purpose I arranged that the air inspired should 
be taken through two bottles, one for chloroform and the 
other for ether, so that it is possible by juggling with the 
inlet tubes to obtain a variety of different strengths of 
chloroform and ether vapour, all of which must necessarily 
be unknown. (Of course, with the lesser specific gravity of the 
ether, the inlet tube must be pushed at least half an inch 
into the ether.) 

It is, however, not at all difficult to arrange that the 
majority of the air passes through the ether and only a small 
amount through the chloroform, with very satisfactory 
results from the standpoint of anethsia. 

I find it essential to maintain an even temperature about 
the ether bottle, or the amount votalized falls very con- 
siderably if the bottle is allowed to get cold. To obtain this, 
I stand the bottles in a tin with about an inch of water at 75 
to 80° F. The tin itself stands on a small electric blanket, 
a thermometer in the water shows that a constant tempera- 
ture is maintained apparently indefinitely. 

The porthole in the barrel piece needs to be about one 
third to two fifths open. 

By this apparatus a very steady degree of anesthesia is 
obtained, but it is obvious that the anesthetist must tend 
fairly constantly to the depth of the inlet tubes, so that 
actually there must occur waves of variation, small perhaps 
and fairly flat, which, however, are very different from the 
wide oscillations which must occur when an esthetic is 
is dropped on to any ordinary mask. 

To avoid even this small degree of variation I have devised 
a further arrangement in which the inlet tube is flexible and 
is buoyed at a fixed level by corks fixed to the end of the 
inlet tube, which is elbowed or L shaped. The bottle holding 
the anesthetic is put on the slant so that rather less anzs- 
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thetic need to be put in the bottle, an advantage when sup- 
plies are low or not much anesthetic is carried. 

In this apparatus either ether pure or a mixture can be 
used. Personally I find that a mixture containing about 
one part of chloroform to eight to ten of ether gives the 
most satisfactory results in general. 


When it is desired to operate on the open mouth, it is 
a simple business to pass oxygen through the inlet tubes 
of either apparatus and so to the patient, though it is desir- 
able to have some sort of reservoir between the bottles and 
the patient. For this purpose I have made a sort of Gaso- 
meter in which a smaller drum is inserted in a rather larger 
one containing water, by this means the regular flow of 
oxygen through the apparatus is converted into an inter- 
mittent one, called for by the alteration of inspiration and 
expiration. 

Further, it is necessary to have some sort of by-pass, 
so that the too strong mixture can be diluted to the required 
strength. For this purpose I have arranged a tapped tube, 
which passes direct from the inlet tube to the outlet, with 
satisfactory results. 

As an alternative to passing oxygen through the apparatus, 
it is possible to make the patient still do the work by 
plugging the pharynx with a piece of Sorbo sponge, through 
which pass the tube from the apparatus, and also an expira- 
tory tube which needs to be guarded by a flap valve, simply 
made from a finger of a glove. 

These three pieces of apparatus are identical in principle, 
namely, the aspiration by the patient of air through the 
bottle containing the anesthetic, producing a vapour which 
is later suitably diluted to the required strength. 

Essentially it is a surface carburettor similar in principle 
to. those used in certain prehistoric brands of car. 

The fourth piece of apparatus is actually a modern car- 
burettor adapted to supply an anesthetic vapour instead of 
an explosive mixture. 

Fortunately the specific gravity of petrol is the same as 
that of ether, so that the ordinary float can be used, and if 
a mixture of chloroform and ether is preferred, it is not 
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difficult to ballast the float to get the correct level for any 
strength of chloroform and ether used. 

So far I have not had any opportunity of using this 
device since I made it, but tests have shown that by its means 
an over strong mixture can be obtained, which can be 
diluted at the face piece or elsewhere, as before. 

I have always anesthetized the patient with a home-made 
copy of a special mask described in the Lancet two or more 
years ago, which consists of an oval tube about ro inches 
long and three by four inches wide, across which some way 
down is stretched on a holder, 12 layers of gauze. This is 
so economical that the patients rarely need more than a 
drachm or two of chlorform and ether for induction, after 
which they are transferred to the table and the face piece 
fixed in position. 


ADVANTAGES OF THE APPARATUS. 


1. Simplicity of construction. 

2. Small cost. 

3. Economy of anesthetic. (There is practically no 
waste.) 

4. More even anesthesia. 

5. Less post-anzsthetic vomiting. 

6. Quicker recovery from the anesthetic. 

7. Reduced risk of pulmonary complications. 


8. No anxiety to the anesthetist, whose sole occupation 
is to see that the chin does not drop, and that can easily be 
done mechanically. 
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A SUCCESSFUL TREATMENT FOR TOXIC 
SYMPTOMS FROM ETHER ANZSTHESIA : 
BASED ON A BIOCHEMICAL INVESTIGATION. 


By R. J. Minnitt, M.D. 


(A Paper read before the Anesthetic Section, Royal 
Society of Medicine.) 


HE investigation about to be described was conducted in 
an endeavour to find a solution for some of the 
mysterious problems in connexion with operative procedure 
under ether anesthesia, and to suggest a successful method 
of treatment for the morbid conditions associated with them. 


The account of the investigation is divided into three 
sections : 


r. An estimation of the alterations which take place in 
the blood-sugar during and after ether narcosis, and 
their correlation with blood-pressure changes, mention 
being made of other forms of anesthesia. 


2. A discussion of the theories which are offered to 
explain the causes of toxic symptoms which arise, 
together with suggestions as to treatment. 


3. A description of methods of treatment found to be 
successful in combating these toxzemic symptoms, 
and the effects on blood-pressure and blood-sugar. 


The term ‘‘toxemic symptoms’’ is understood to mean 
the condition associated with vomiting and acidosis which 
follows anesthesia. 

The specimens for blood-sugar estimations were taken 
from the vein at definite times, and conclusions based on the 
results. It must be realized that there were many difficulties 
with which to contend; for example, a specimen required 
to make the examination complete was not always obtain- 
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able, and in some cases where the sugar content at the time 
was unknown, treatment had to be given cautiously as the 
research continued. 


SECTION I. 


A few years ago some valuable scientific work was con- 
ducted by Swan,' Atkinson and Ets,’ and also by Mann.* 
These research workers found that ether anesthesia is 
always associated with a certain degree of hyperglycemia 
in normal animals with a normal glycogen content of the 
liver. 

Table I is illustrative of a series of cases showing the 
rise of blood-sugar. You may notice that large amounts of 
ether were used, as the administration was not in the hands 
of the expert. Case No. 32 (the first on the list) I will now 
describe in detail as an example. 

A man, aged 42, operated upon for resection of stomach 
for gastric ulcer, had a blood-sugar of 120 mg. per cent at 
the commencement of the anesthetic. It rose to 240 mg. 
per cent in half an hour, after ten ounces of ether had been 
used by the open method. Four more ounces were given 
in the next half hour, when a portion of the stomach was 
removed, and the blood-sugar was then 261 mg. per cent. 
As the peritoneum was being sutured half an hour later, 
after five more ounces of ether administration, the blood- 
sugar was 273 mg. percent. It was 200 mg. per cent an hour 
after the completion of the operation, the patient being still 
unconscious, and, in five and a half hours had fallen to 
178 mg. per cent. It 48 hours it was III mg. per cent. 
There was no vomiting or acetonuria in this case. 

It will be seen, therefore, that blood-sugar rises by vari- 
able but definite increments, and is always much higher at 
the end of the operation than at the commencement. After 
its conclusion there is a fall. When post-anesthetic toxic 
symptoms do not develop it is not apparently raised, but 
on the appearance of these it is high. 

Table II shows the relationship between different methods 
of anesthesia and the blood-sugar rise. There is an increase 
when the administration of ether is in vapour form, with 
Shipway’s apparatus, but not to the same extent when 


B 
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chloroform or gas and oxygen only are used. As to the local 
anesthetic novocain, and the spinal anesthetic, stovain, 
the blood-sugar is slightly raised in the cases described. 
Acetonuria follows in all these types of anzsthesia. 

Now we come to a consideration of blood-pressure. 
Coburn‘ pointed out that this falls. By taking readings of 
the systolic blood-pressure with the ordinary sphygmo- 
manometer, of a number of cases representing all kinds of 
operations, I have arrived at a comparative result as to the 
alteration which takes place. 

As an example, a patient’s systolic blood-pressure of 
120 mm. of mercury before induction would probably rise 
to 130 mm. during this period. After the commencement of 
the operation it would keep level, perhaps increasing a little 
when the peritoneum was opened in an abdominal case, and 
would then gradually begin to fall, until a point was reached 
where it would remain constant, with slight variations, in 
the absence of shock. At the end of the operation it would 
then rise until it arrived at its original point or higher. 

There are going on then, at the same time, two changes 
in the circulatory system: 


(a) A fall of systolic blood-pressure, and 
(6) A rise in blood-sugar. 


It might be expected, therefore, that in the case of shock, 
when the blood-pressure had fallen, the blood-sugar would 
be found to be high. This association was not the experience 
of Levin, Gordon and Derrick,’ who studied the changes 
in the chemical components of the blood by runners, follow- 
ing a marathon race, and showed that a correlation existed 
between the blood-sugar level and their physical condition 
at the finish. Those who had a normal blood-sugar content 
showed no symptoms or signs of shock. Four runners who 
were markedly prostrated, in fact one was unconscious, had 
very low blood-sugar, and presented a typical picture of an 
overdose of insulin, with its attendant hypoglyczmia. 

At first sight it would appear from these observations 
that blood-sugar and blood-pressure are not inverse in their 
relationship, but the argument fails in that the action of the 
anzesthetic was not present. 
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Table III depicts a series of cases correlating blood-sugar 
and blood-pressure at the commencement, during, and end 
of operations performed under other narcosis, and also when 
symptoms of shock are observed. This substantiates the fact 
that as blood-sugar rises, blood-pressure falls, and when 
post anesthetic toxic symptoms or shock are present the 
former is high and the latter low. 


Section II. 
De Wesselow® has said: 


‘‘Prolonged inhalation of chloroform or ether leads to 
a definite increase in the blood-sugar, the cause of which 
is unknown. It is not apparently the result of asphyxia, 
which in itself is capable of producing hyperglycemia, 
since its development is not prevented by the administra- 
tion of adequate oxygen with the anesthetic. There is 
no evidence that it is of pancreatic or adrenal origin.’’ 


Ross and Davis’ have presented some evidence that ether 
produces a hyperglycemia, chiefly through its depressing 
action on the internal secretion of the pancreas. 

Cantarrow and Gehret* thought that it was more 
probably that the rise in blood-sugar was the result of in- 
creased hepatic glycogenolysis, due either to the direct 
action of the anesthetic, or to the increased hydrogen ion 
concentration associated with ether anesthesia, and have 
furnished an account of some scientific observations for this 
opinion. 

Now the highest known concentrations of blood-sugar 
are met with in patients suffering from diabetes mellitus, in 
which disease the capacity for storing and oxydising car- 
bohydrates is impaired. In this condition the important 
factor has been proved to be the inefficient functioning power 
of the pancreas. It seems, therefore, that there is a parallel 
between the blood changes in diabetics, and that which 
occurs in the patient suffering from the effects of ether 
anesthesia. That is to say, an explanation of the reason 
why a patient develops a high blood-sugar as a result of 
this anesthesia would be that the functioning power of the 
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pancreas was disturbed in some way, preventing the con- 
version of glucose into glycogen, and storage’ of the latter in 
the liver, and also interfering with the metabolism of the 
glycogen already present there. 

With this idea in view I set out to investigate the sugar 
tolerance of patients, both before and after operation. 
Table 4, Cases 52 and 43, present a striking picture. 

The sugar tolerance of these two patients was found to 
be very much diminished the day after the operation. At 
first sight I thought that the anesthetic was directly the 
cause of the inefficience of the pancreas, but on investigat- 
ing the sugar tolerance, both before and after an operation 
performed under a local anesthetic only, namely, novocain 
(Case 54), the post-operative sugar tolerance was very much 
diminished in the same way. I had, therefore, to look for 
another reason for the apparent disability of the functioning 
power of the pancreas, than in its being simply and solely 
due to the effect of ether. 

It has to be remembered that the factor of ketosis comes 
into play in almost all anzstheticts. I have been able to 
observe the effect of ether upon myself. After having 
administered it for many hours during the day I have 
experienced sensations similar to the post-anzsthetic toxic 
symptoms of which patients have complained and, on 
testing the urine, acetone was present, the inference being 
that this acetonuria is the direct effect of the inhalation of 
ether. It is worth mentioning that at these times an inordin- 
ate desire for sugar has been experienced. 

Schulze’s’ investigation revealed acetonuria in 67 per 
cent of all patients operated upon under general anesthesia, 
in 40 per cent after intraspinal, and in 85 per cent after 
local. 

Table 5 (Cases 55 to 59) shows the incidence of the 
appearance of acetone in the urine within ten minutes of 
the completion of the operation in two of them, and present 
in all within an hour. In the case of a child aged six years, 
operated upon for torticollis, the urine passed within seven 
minutes of the commencement of the anesthetic had 
developed the acetone reaction. This may have been due 


to fear. 








Treatment for Toxic Symptoms 111 


Thalhimer’® has pointed out that this post-operative 
ketosis may originate in some slight abnormality of car- 
bohydrate metabolism, such as the suppression of the secre- 
tion of the pancreatic hormone by the ether itself. 

Cullen, Austin, Kornblum and Robinson” suggested that 
there may be a ketosis developing several hours after the 
withdrawal of ether, due probably to the deranged carbohyd- 
rate metabolism, which is apparently related to the depressing 
effect of ether on the normal insulin secretion of the pancreas, 
but in Table IV, Case 54, where the operation was conducted 
under novocain only as a local anesthetic, much acetone 
was found in the urine. 

I believe that the first observation that ketonuria gives 
rise to a diminished sugar tolerance was recorded by 
Pemberton and Foster.'* A similar conclusion was arrived 
at by Southwood.** 

Dr. W. J. Jeans and Dr. Leslie Cunningham, of Liver- 
pool, discovered the sugar tolerance very much diminished 
in those cases that developed a starvation acetonuria. 

There seems to be evidence for thinking, therefore, that the 
cause of the diminished sugar-tolerance after an operation 
performed under ether or local anzsthesia, is due to some 
effect upon the pancreas produced by the condition of the 
body which gives rise to ketonuria. If it could be possible to 
administer ether anesthesia without any subsequent 
development of acetonuria, it might be expected that the 
sugar tolerance after the operation would not be diminished. 

Table VI (Cases 63 to 70) consists of a series of patients 
to whom insulin was given before the commencement of 
the anesthetic. In these the acetone reaction in the urine 
was subsequently found to be negative. The effect on post- 
anesthetic vomiting should be noted. 

A method of trying to eliminate the acetonuria presented 
itself. The record of Case 78, Table IV, is that of a patient 
whose sugar tolerance was estimated before and after an 
operation, insulin having been administered before the 
commencement of anzsthesia, and attention must be called 
to the fact that the first specimen of urine passed the follow- 
ing morning contained the merest trace of acetone, but at 
the end of the sugar tolerance test a few hours later a slight 
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reaction was apparent. The post-operative sugar tolerance 
was not diminished as it was in the patients who had not 
received insulin. In this case the blood-sugar at the com- 
pletion of the operation was the same in amount as at the 
commencement, and as the systolic blood-pressure did not 
fall to any great extent, although there was much manipu- 
lation of bone, it rather appears that the insulin was a 
preventative of shock. 

Record of Case 79, Table VII, however, shows that the 
sugar tolerance was diminished before the operation was per- 
formed, and in the light of the foregoing work it might be pre- 
dicted that there would be some post-anzsthetic toxic trouble. 
This was exactly what happened, for although insulin was 
administered before the operation there was a good deal of 
vomiting, with a raised blood-sugar the next morning. It 
is to be observed that a dose of insulin was followed by a 
disappearance of all symptoms. 

I would like to remark in this connexion that the sugar 
tolerance estimated before an operation would give a very 
good indication as to the suitability of a patient for the 
administration of ether anesthesia, from the point of view 
of the liability of the development of post-anzsthetic toxic 
symptoms. 

There are reasonable grounds then for believing that the 
condition of the body associated with operative interference, 
which gives rise to ketonuria, is the cause of the temporary 
lowered functioning power of the pancreas following 
anzsthesia. 

What is the condition in the body associated with 
operative interference which gives rise to ketonuria? 
Cannon’s'* emergency theory was that a mobilization of 
the resources of the body took place when required, by 
action of the adrenal bodies. 

Hubbard and Wright’’ produced a significant rise in 
blood-acetone bodies after injection of small amounts of 
adrenalin chloride. 

I suggest that the cause of the acetonuria which follows so 
quickly upon ether anesthesia (as shown by Table V), is 
due to a primary stimulation of the adrenal bodies, which 
stimulation may be caused by fear, starvation, the effect 
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of ether, operative interference, or a combination of any of 
these. 

In support of this view the record of Case 80, Table VII, 
which shows the effect of the administration of adrenalin 
on the blood-sugar before and after an operation is of value. 
The case was undertaken in order to find out whether the 
glycogen store of the liver was depleted after the anesthetic. 
The blood-sugar curve, due to the administration of andre- 
nalin, was not much altered by the anzstthetic. The points 
of interest are that the blood-sugar at the completion of the 
anesthetic was lower than at the commencement, which 
rather suggests that the adrenalin effect, having been 
obtained artificially before the operation commenced, pre- 
vented any adrenalin produced by stimulation through the 
ether or operation having any influence on the blood-sugar ; 
and also acetone was present in the urine after the adminis- 
tration of adrenalin, which probably was the cause of the 
former’s production. 

The following conclusions are, therefore, drawn: 

It is possible that the anesthetic, or something associated 
with the operation, if performed under a local, stimulated 
the adrenal bodies to produce a hypersecretion of adrenalin 
into the system. This causes some condition in the body 
connected with acetonuria, which is the prime factor 
accounting for the diminished efficiency of the pancreas; 
and the reaction following such stimulation gives rise to the 
symptoms observed in what is called “‘ shock.”’ 

There is enough evidence, however, to suggest that 
the treatment that should be adopted for preventing and 
arresting anesthetic toxic symptoms during and after opera- 
tions should be on the lines found so successful in the case of 
diabetics. 


Section III. 


The account of my investigation thus shows a definite 
correlation between blood-pressure fall and blood-surgar 
rise in patients undergoing ether anesthesia, which rather 
points to the fact that shock is accompanied by hypergly- 
cemia, and not hypoglycemia, and also that the function 
of the pancreas is disorganized. 
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It appears, therefore, that the toxemic symptoms arising 
in connexion with the administration of an anzsthetic are 
associated with a condition in the body akin to the disease 
diabetes mellitus. In this disease there is a disturbance not 
only in the metabolism of the carbohydrates, but also in 
that of proteins and fats. The primary fault is an insuffi- 
ciency of the hormone of the pancreas, (Best, Scott and 
Banting),'* and of the hormones similar to that of the pan- 
creas obtained from various tissues of the bory (Best, Smith 
and Scott),’’ leading to difficulty in transferring glucose from 
the blood to the tissues. The aims in treatment are to 
enable the patient to make use of all ingested carbohydrates, 
to avoid hyperglycemia, to prevent acidosis, and to elimin- 
ate the waste of protein. 

Pemberton and Cunningham** described the use of 
insulin in operations on the diabetic. I decided that similar 
measures would be beneficial in the case of the non-diabetic. 
This would mean that in order to assure normal assimila- 
tion of the gulcose in the blood into the tissues a sufficient 
quantity of the pancreatic hormones should be supplied. 
If this were done it would also have a therapeutic effect in 
limiting ketosis. 

Treatment with insulin and glucose has been reported 
by Thalhimer and Perry,*® also by Fisher and Snell.” 


My four methods of insulin administration were as 
follows : 
(a) Post-anesthetic, when symptoms of toxemia were 
present. 


(b) Upon the conclusion of the operation, to eliminate 
the injurious effects of ether anzsthesia. 


(c) During the operation, when symptoms of shock 
appeared. 

(d) Immediately before and after anesthesia, as a 
preventative against the development of toxic 
symptoms. 

Table VIII consists of a typical example of each of these 

four methods. 
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(a) Case No. 83 is illustrative of a severe post-anesthetic 
toxemia, where vomiting was the chief symptom the day 
following anesthesia. The blood-sugar rose to 230 mg. per 
cent. One-half cubic centimetre of insulin was administered. 
One and a half hours later the blood-sugar had fallen to 
II5 mg. per cent and the condition of the patient rapidly 
improved. 

(b) Case No. go is a good example of a very high rise 
of blood-sugar during the time of operation. It rose from 
120 mg. per cent to 315 mg. per cent in an hour, and 
symptoms of shock were then present. One-half cubic 
centimetre of insulin was given, and the blood-sugar fell 
to 230 mg. per cent in one hour, and to 150 mg. per cent 
in five hours. There was no post-anesthetic vomiting, and 
very slight acetonuria. 


(c) Case 96 is representative of the apparent effect of 
insulin administration upon symptoms of shock which 
occurred during the operation. There was a sharp fall of 
blood-pressure, but after giving one-half cubic centimetre 
insulin it quickly rose, and the condition of the patient 
improved. 


(d) Case No. 102 is typical of the value of insulin as a 
preventative against the development of toxic symptoms. 
One-half cubic centimetre was administered at the begin- 
ning and end of the operation. The rise of blood-sugar 
during anesthesia was insignificant, and post anaesthetic 
vomiting and acetonuria were slight. This particular 
patient operated upon nine months previously, had twenty- 
four hours severe post-anesthetic vomiting and toxemia, 
with continued high blood-sugar. Repeated injections of 
insulin were given before the blood-sugar was reduced, when 
recovery took place. 
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PREFACE TO TABLES. 


The anesthetic used througout was ether by means of 
mask and drop method (except where otherwise stated). 

Blood-sugar estimations were made by the technique des- 
cribed by Folin and Wu, and the sugar tolerance determined 
by McLean’s method. 

The ketone bodies in the urine were demonstrated by 
the Rothera test. 

Systolic blood-pressure readings were taken with Riva 
Rocci’s Mercurial Sphygmomanometer (modified by 
Martin). 

The adrenalin solution administered in Case 80, Table 
VII, was one-half cubic centimtre (I in 1,000). 
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GENERAL SUMMARY. 


The investigation has the following evidence to offer: 


I. 


2. 


II. 


Blood-sugar rises and blood-pressure falls as ether 
anesthesia progresses. 

Blood-sugar is high and blood-pressure low when symp- 
toms of shock are present. 


There is some justification for thinking that the pancre- 
atic hormone is deficient as the result of the ketosis 
produced in connexion with ether anzsthesia. 


. Insulin administration is a successful method of treat- 


ment for post-anesthetic toxic symptoms, which are 
always associated with a high blood-sugar, and also 

’ prevents these from developing. It tends to increase 
a fallen blood-pressure and reduce a raised blood- 
sugar during ether anesthesia. 
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NERVOUS SEQUEL OF SPINAL ANAESTHESIA. 


(Abstract of a paper read before the Section of Anesthetists, Royal 
Society of Medicine.) 


By H. K. Asuwortu, M.B., M.R.C.S. 


ALMOsT every known type of nervous lesion, both functional and 
organic, has at some time or another, rightly or wrongly, been 
attributed to an antecedent spinal anzesthesia. Summaries of such 
lesions have been made by Koster,! and by Albo and Pla.? Koster’s 
classification—given below—is a serviceable frame on which to work : 

(A) Immediate : (1) Paralysis of the anterior roots of the phrenic 
nerves ; (2) failure of the respiratory centre. 

(B) Remote : (1) Meningitis; (2) paresis and aneesthesia; (3) head- 
ache; (4) mental changes; and to these four I have ventured to add 
(5) backache; (6) late results. 

(A) Of the immediate group, I propose to say little. I 
would only remark (1) that paralysis of the anterior roots of 
the phrenic nerves can only be caused by a grave error of 
technique or dosage, or by the use of a drug which is not easily 
controllable, and that this disaster should not occur in the hands 
of an experienced administrator; (2) with regard to paralysis of the 
respiratory centre, every non-volatile drug injected into the body 
must pass through the blood-stream before it can be excreted. There 
is no drug used for spinal anzesthesia which is not, at every injection, 
a source of at least potential danger to the respiratory centre by the 
process of blood-absorption which Howard Jones* so graphically des- 
cribed at the meeting of the British Medical Association in 1931. 
In this connexion the statements often made that various drugs are 
‘‘non-toxic’’ are definitely comparative and not absolute claims. 

(B) Remote: (1) Koster places meningitis first in this list, and 
I have had one case, and that unhappily a fatal one, in a series of 650 
cases. The patient, a man aged 70, had had partial cystectomy under- 
gone for severe carcinoma of the bladder, under percaine. The 
anzesthetic was given by a very competent student under my super- 
vision, and everything went smoothly at the time. Twenty-four 
hours after operation, the patient had some slight symptoms of 
meningismus, and was a little drowsy. Re-puncture on the following 
day showed a slight turbid cerebro-spinal fluid under increased pres- 
sure. On the tenth day a non-hzemolytic streptococcus was obtained 
on culture. Without ever developing fulminating symptoms of 
meningitis, the patient went slowly downhill and died seven weeks 
after operation. 
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The technique of administration was quite correct in every detail. 
While it is impossible to say definitely that the meningitis was 
caused by the spinal anzesthetic, the presumptive evidence is so strong 
that the case must be recorded. Even if the infection was blood-borne 
the reaction to injection of a foreign body probably increased sus- 
ceptibility of the meninges to infection. 

(2) Paresis and analgesia. There were three examples, two transient 
and one fatal in 650 patients. Of the transient cases one was a sixth 
nerve paralysis which lasted eight weeks in a patient operated on under 
percaine, and the other was a paresis of the legs accompanied by severe 
headache, tingling of the legs and retention of the urine, in a patient 
who had been operated on under stovain. This condition cleared up in 
18 days. The fatal case was that of a man aged 51 years who uderwent 
the second stage of a prostactectomy under spinocain. Anzesthesia was 
unsatisfactory, some ether being needed. The patient left the table 
in good condition. On recovering consciousness he complained of 
cramp and stiffness in the legs. Five hours after operation he had 
a profuse coffee-ground vomit, after which, his pulse deteriorated. 
Twenty-four hours after operation there was complete paralysis of 
the cord, below the ninth dorsal vertebra, and profound circulatory 
collapse. He was conscious and rational, but died an hour later from 
heart failure. There was no post-mortem. The possible explanations 
seem to be hzemorrhage or virulet infection. 

The next group is that of headache, which is the most frequent 
sequela, and one of the most difficult to treat. There appears to be 
some functional element in its causation, for the mention of the possi- 
bility of this symptom is usually followed by its appearance, and it is 
common in some wards, rare in others. The incidence may be as high 
as 40 per cent and as low as two. In my own experience it was 4.9 per 
cent, with percaine, and slightly over with stovaine and spinocain. 

The two most widely accepted theories to account for headache 
are, seepage at the site of the puncture, and meningeal irritation 
produced by the injection causing disturbance of function of the 
choroid plexus. Probably both types occur, and this makes difficulty 
in treatment since it may not be obvious at first to which category 
the patient belongs. Also, in hospital cases, the anzsthetist often 
does not see the patient again for a week or so after operation. 
The opportunity for early treatment is thus lost. The best means of 
prevention of headache is to keep the patient in the Trendelenburg 
position for at least eight hours, then recumbent for 24 hours and to 
forbid reading for at least 24 hours. Many methods of treatment have 
been recommended. For patients who are not relieved by aspirin 
phenacetin, the recumbent posture and a dark room, Koster* recom- 
mends intramuscular injection of one cubic centimetre of pituitrin or, 
threequarters of a grain of ephedrine, and if these fail, three six- 
ounce enemata of a 50 per cent solution of magnesium sulphate at 
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four hourly intervals. If this fails to give the magnesium sulphate 
intravenously in a two cubic centimetre injection, and as a last 
resort re-puncture. 

Shaw’ recommends iutravenous injection of 70 cubic centimetres 
of a 15 per cent solution of sodium chloride, or a 50 per cent solution 
of glucose. My own view is, that usually the mild cases of frontal 
headache are due to seepage, and that in them resumption of the re- 
cumbent position and administration of phenacetin-aspirin generally 
brings about a rapid cure. If this treatment is not successful after 
48 hours, or if the headache is occipital, re-puncture is the shortest 
road to cure. 

Mental changes. The only instance which occurred in my series 
of 650 cases was that of a man who had lumbar sympathetectomy per- 
formed under percaine, who developed maniacal delirium and 
died. The surgeon, a man of great experience, was certain that the 
condition was delirium tremens and the anzesthetic was not to blame. 

Backache. This, if not due to faulty position during operation, 
occurs when the puncture has been difficult, and is evidently due to 
local injury and irritation at the site of puncture. It is of short 
duration and yields better to phenacetin-aspirin than to morphia, 
better still to light massage. 

Late Results. Accompanying the recent increase in the use of 
spinal methods has come an increasing tendency to attribute many 
subsequent nervous lesions to antecedent spinal injection. It is 
often difficult to prove or disprove the supposition. The two cases 
of disseminated encephalitis reported by Maclachan* provide an 
excellent example of this difficulty. 

Evans® states that in the whole of the literature he has only been 
able to find two cases in which organic nervous lesions beginning at 
a later date could definitely be attributed to an antecedent spinal 
anesthetic. Please note the qualification ‘‘ibeginning at a later 
date,’’ for it rules out the commoner reports of cases in which 
nervous sequelz developing soon after spinal anzesthesia persist for 
months or even years. Nevertheless, the number of cases is increasing 
in which nervous lesions following spinal anzesthesia have been attri- 
buted by patients or doctors to the effects of the anzesthetic, and it was 
with a view to ascertaining the nature and frequency of such cases that 
I undertook the investigation into the late results of spinal anzesthesia 
which I am about to describe to you. 

All the patients to whom I had administered a spinal anzesthetic at 
Manchester Royal Infirmary during a three-year period, and who 
had left hospital alive, were circularized. A three-year period was 
chosen as one which contained the greatest variety of drugs used, 
and 272 circulars were sent out, the anesthetic agents which had been 
used being distributed as follows : spinocain 148, stovaine 65, percaine 
34, duracaine 18, planocaine 6, procaine 1; total 272. 
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The circular inquired as to (1) the occurrence since leaving hospital 
of any of the following symptoms : 

(a) Headache ; (b) eyesight trouble ; (c) tingling or weakness in legs ; 
(d) loss of control of bowels; (e) loss of control of micturition. 

(2). Whether medical attention was being received at the time of 
circularization. 

Two hundred and two replies were received. Forty-one patients 
had died in the interim, and of these 27 had died from the disease 
which had necessitated operation. Ninety-seven patients gave a com- 
pletely negative answer to every question, and the remaining 64 gave 
a positive or doubtful answer to one or more questions. Although 
it was fairly obvious that out of the 64 unsatisfactory replies a large 
number of the answers were probably quite irrelevant, yet in order to 
conduct the inquiry with scrupulous fairness, all these patients were 
asked to present themselves for examination. Thirty did so, and my 
friend Dr. F. R. Ferguson kindly undertook the neurological examina- 
tion of these cases. These 30 patients were placed in one of three 
groups. (1) Those with symptoms which appeared definitely not to 
be caused or aggravated by the antecedent spinal anzesthetic. (2) 
Those with symptoms doubtfully related to the anesthetic. (3) Those 
with symptofs which appeared definitely to be caused or aggravated 
by the spinal anzesthetic. 

Of the 30 patients examined, 21 were placed by Dr. Ferguson in 
the first group, that is, their symptoms appeared definitely not to be 
due to the antecedent spinal anesthetic. A large proportion of the 
21 patients had symptoms due to other lesions which except for 
careful examination, might easily have been attributed to the anzs- 
thetic. For example, one patient complained of headaches and 
vomiting, beginning a few weeks after operation. He was found to 
have bilateral optic atrophy, and, after thorough investigation, two 
neurologists have independently arrived at the conclusion that he 
has a diffuse intracranial vascular lesion, probability syphilitic in 
origin. The variety of unrelated conditions found to be the true 
cause of the symptoms of many of these patients was remarkable. 
Chronic nephritis, hyperpyesis, and uncorrected errors of refraction 
accounted for the majority of those complaining of headache. Arterio- 
sclerosis was the commonest cause of tingling or weakness in the legs, 
while one patient with this symptom had a classical hemiplegia two 
years after prostatectomy, and another had marked varicose veins in 
the legs. 

This group illustrates the importance of insisting upon a thorough 
examination of any patient who has nervous symptoms which might 
be loosely attributed to an antecedent spinal aneesthetic. 

Two patients were placed in Group 2—that in which the selationship 
of spinal anzesthetic to the netvous symptoms was doubtful. In neither 
of these patients, one of whom had received stovaine, and the other 
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duracaine, was any organic nervous lesion found, and the pains in 
the leg in one and the headaches in the other were probably functional, 
but nevertheless probably related psychologically if not physically 
to the antecedent spinal anzesthetic or operation, as shown by the 
date of onset. 

Seven patients had symptoms, happily none of them serious, which 
appeared to be definitely caused by, or aggravated by, the antecedent 
spinal anesthetic or operation. Three of them—the youngest aged 
66—were suffering from indefinite cerebrovascular degeneration, in one 
case from the history apparently precipitated by, and in the other 
two cases aggravated by, the antecedent spinal anzesthetic. One of 
these three cases received percaine, and two spinocain. These three 
cases of cerebrovascular degeneration may be dismissed as unimport- 
ant, with the pertinent inquiry as to whether any other form of 
anzesthesia would not have produced the same result. Two patients 
complained of unilateral deafness, first noticed within one week of 
operation. In one case the deainess had cleared up when the patient 
was examined, after a duration of nearly three years. The only 
abnormality then found was an area of parzesthesia at the site of the 
iracture of the tibia which had originally necessitated the anesthetic. 

In the other case, the deafness commenced within ten days of 
operation and still persists, two years later, while during the last 
year it has been accompanied by headache. Examination of the ears 
for local disease was negative and no other organic nervous lesion was 
detected, but in both these cases the deafness definitely dated from 
the anesthetic. One of these patients received stovaine, and the other 
spinocain. 

Of the two remaining cases, one was a man aged 28, who had had 
orchidectomy performed two years ago under spinocain for tuber- 
culous epididymitis. He complained of occipital headaches and pain 
in the left leg, and on examination the abnormalities found were a 
definite tenderness of the scalp and a diminished ankle-jerk on the 
left side. In this case, the onset of pain in the leg was closely related 
to the anesthetic, although the headaches did not commence until 
a year ago. The remaining case was a man who had a bilateral radical 
cure of inguinal hernia under percaine. The right side suppurated 
and healing was delayed for seven weeks. Three days after operation, 
he complained of headache, and later of failing eyesight, and tingling 
numbness in his right leg. When examined, he had a large area of 
pareesthesia on his right leg, which could be accounted for by involve- 
ment of cutaneous nerves in the suppurative process, and he had no 
other objective nervous lesion, but he has undoubtedly undergone a 
long period during which the headache and eye trouble—facts con- 
firmed by his doctor—have been a grave disability. It is impossible 
to dissociate the functional and organic elements in this case, but 
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even so, the antecedent spinal anesthetic was obviously the original 
culprit. 

The conclusions which may be drawn from this investigation into 
the late results of spinal anesthesia are as follows: (1) That though 
no serious or dangerous nervous sequel of spinal anesthesia were 
found, yet minor symptoms or lesions are by no means infrequent and 
often persistent. In this series (excluding the three cases of cerebro- 
vascular degeneration) in four cases out of 202 the spinal anzesthes- 
thetic was almost certainly the cause of nervous symptoms produced 
and in two of these four cases the predominant symptom was deafness. 
In two other cases out of 202, the relationship of the spinal anzesthesia 
to the nervous symptoms was so close that it was impossible definitely 
to absolve it from any etiological responsibility. (2) That nervous 
sequelz of spinal anesthesia occur irrespective of the kind of drug 
used, and are neither more nor less frequent with any one drug than 
another. (3) The large number of cases in which the nervous symp- 
toms present were due to organic disease entirely unrelated to the 
anzesthetic. Iit is, therefore, of great importance that any patient who 
has nervous symptoms attributable to an antecedent spinal anzsthetic 
should undergo a thorough examination. 
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CASUAL COMMENTS 


In this Journal we have, hitherto, paid little attention to what 
may be called the political side of the anaesthetist’s work. We have 
concerned ourselves little with his status within or outside hospital, 
and less with the question of his usual scale of rewards. These 
questions but seldom assumed any special interest, and our pages 
were normally filled with records of the scientific and practical work 
which directly concern our readers. At the present time there is 
good reason to devote some space to matters of vital interest to 
anaesthetists, but which are apart from the scientific aspect of their 
work, Giving anesthetics is for most of us not only an exercise in 
science and art, it is also a means of livelihood. Consequently we 
are bound to take an interest in every development which affects our 
art from that point of view. One development of this kind is the 
part-time consultant service which the London County Council is 
setting up in connexion with the large municipal hospitals that have 
replaced the old Poor Law infirmaries. Another is the formation of 
the Association of Anzethetists, a body which avowedly concerns 
itself with the political rather than the purely scientific aspect of 
the anzesthetist’s work. Since the formation of the Association, so 
many of the members oi which are also our readers, it is only our 
duty as well as our pleasure to deal with questions which particu- 
larly interest them. 

The aforesaid proposed Consultant and Specialist Service to be set 
up by the London County Council, as our readers are probably aware, 
was put forward without sufficient consultation with any medical body, 
and without any help or advice, although this was offered, from the 
class of medical men by whom the service is to be executed. Not sur- 
prisingly the conditions as laid down by the Council are not acceptable 
to the consultants who have, at largely attended meetings, decided not 
to serve unless the Council will confer with them first. One of their 
chief objections to the proposed conditions was that these lay down for 
anzesthetists a scale of pay lower than that proposed for other part- 
time specialists. Anesthetists will cordially accept the aid which 
the consultants are thus giving by taking up the cudgels in their 
behalf, and we trust that the Association of Anzesthetists will do 
everything in its power to further the efforts of the consultant body. 
Individual anzesthetists can help by refusing service under the Council 
until improved conditions are offered. The matter is one of great 
importance to the whole profession, for the service set up at the 
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gteat municipal hospitals of tlie London County Council will involve 
a large and probably increasing number of practitioners, and more- 
over, it is likely to provide a model for similar services all over the 
country. 

It is obviously most desireable that medical men should be invited 
to take part in work of this kind, under conditions which they 
refard as fair and consistent with the dignity and standing of their 
profession, not as is now the fact under those which are offensive 
as to the way in which officers are to be chosen and degrading 
as to the arrangements for leave and remuneration. We may give 
one example of the regulations which justifies our language. It is 
enacted that if the session of a consultant happens to fall on a Bank 
Holiday he shall make good the lost hours on another day. Your 
dustman, your shopkeeper and your clerk may have his holiday, and 
not be penalised, but your consultant and specialist working for the 
London County Council must expect no like privilege! 

It must be borne in mind that these municipal hospitals are not 
charitable institutions, and that, therefore, doctors serving them 
should not be expected to make sacrifices which they constantly and 
willingly do in carrying out their duties at the voluntary hospitals. 
It is on the ratepayers’ money that the County Councils run their 
hospitals, and if they want the best service for these hospitals, they 
should offer good conditions and good rewards. The British Medical 
Association by calling and accomodating the consultants’ meetings 
have, we feel sure, acted in this matter for the best interests of 
medicine and earned the gratitude of the whole profession. We trust 
that their efforts will succeed in removing conditions which are both 
objectionable and unjust. 

Strong support for the view that the present attitude of the London 
County Council is to be condemned is to be found in the letter 
inserted in the medical journals by a number of leading consultants 
who, as seniors, have no personal interest in the appointments con- 
cerned, and are only desirous that an important public body should 
act correctly in its relations with the medical profession. 


\ case tried a short while ago by Judge Holman Gregory at the 
London Guildhall, had medico-legal features of special interest for 
anzesthetists, as the decision depended on the view taken as to the 
action of nembuta]. A man whom we will call ‘‘A’’ undertook to sign a 
guarantee for a sum of money for another “‘ B.” Before the signature 
had taken place ‘“‘A’’ goes at short notice into a nursing home to 
be operated on for inguinal hernia. Hearing that this has happened 
*B’’ goes to the home with his document and a witness. ‘‘A’’ had 
that morning at 8-30, taken three grains of nembutal by the mouth, 
and at 9-30 had been operated on under a spinal anesthetic. At 11-30, 
when his visitors arrived, he was sitting up in bed reading. He 




















Casual Comments 135 


said that he knew why they had come and that they might as well 
get the signing over, and he put his signature to the document, which 
he recognized. Some time later ‘‘A’’ said that he had completely for- 
gotton signing, that he did not believe he had signed, and if he had 
he was under the influence of drugs and repudiated the signature. 
“B”’ brought the action to have the signature established and to 
recover the money mentiéned in the guarantee, which was now due. 
Medical evidence from anzsthetists was called on both sides. For 
‘*4”’ it was contended that he was still under the influence of nembu- 
tal, and should not be regarded as then responsible for his actions. 
Against this it was argued that although it was probably true that 
owing to the action of nembutal ‘‘A’’ had completely forgotten 
signing, yet when he actually signed he understood what he was 
doing and should, therefore, be held to his signature, and this was 
the view taken by the judge who pronounced for ‘‘B’’ with costs. 


It is tragic that after all these years of their use chloroform and 
ether should still cause fatalities by being mistaken one for the 
other. In the latest disaster of this kind the system in vogue at 
the hospital, whereby it was the duty of a nurse to fill the drop 
bottles, seems to be to blame. The anesthetist using the drop bottle 
labelled ether cannot be expected to anticipate its containing 
chloroform. He might very easily not notice its unusual weight if 
the bottle is small and, wearing a mouth and nose mask, his sense 
of smell is hardly active. The accident could not arise in the way 
in which it did on this occasion if it were the practice, as it often 
is, for the drugs to be put in the theatre in the bottles in which they 
come from the maker, and the anesthetist only to fill his drop bottles 
himself. The accident led to two suggestions for its avoidance 
appearing in the British Medical Journal. G. R. Phillips suggested, 
that the manufacturers should add a distinctive dye to chloroform 
prepared for anzesthesia, and that as a further safeguard in the case 
of mixtures, ether should contain some colourless substance which 
on mixture with dyed chloroform would change the colour. 
Mr. C. G. A. Sadler proposes the use of glass density balls, of a size 
to be dropped into the ordinary bottle, which float in chloroform 
but sink in ether. Messrs. Duncan Flockhart point out that some 
years ago they produced a chloroform coloured red, which is perfectly 
stable, and that they can still supply this on demand. 


In line with these suggestions is another in the New England 
Journal of Medicine. This is that uniform colours should be employed 
for gas cylinders irrespective of their manufacturers. If this idea 
was put into practice all nitrous oxide cylinders would be blue, all 
oxygen cylinders green, CO, grey, and ethylene red. Disastrous 
mistakes have occurred through the confusion of cylinders, and there 
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appears to be no valid reason why this excellent plan should not be 
adopted. 


The coroner’s comments on a fatality recently, to an obstetric 
patient, have particular interest now when the question of putting 
some form of anzesthetic into the midwife’s hands is prominent. In 
the instance in question, the anesthetic had been given by the matron 
of the institution, a certified midwife who had given anesthetics many 
times. The patient, it was decided, died of asphyxia while under an 
anzesthetic for obstetric examination, and the the coroner observed 
that ‘“‘Even if a qualified anesthetist had given the anesthetic, in 
all probability, the same result would have occurred.’? He did, 
however, say that it was a matter of grave concern that it was the 
practice in that hospital for anesthetics to be administered by a 
person not fully qualified. 


The system of resuscitation, known as the ‘‘Neuron’’ system, has 
been investigated by the Council of the Anzsthetic Section of the 
Royal Society of Medicine. The main features of the method are, the 
patient is placed in the sitting position when certain pressures and 
tractions are applied by the manipulator’s hands to the upper part 
of the chest, and combined with flexion and extension of the upper 
part of his spine. Associated with the inspiratory part of the above 
movements, deep pressures are made by the manipulator’s thumbs 
behind the patient’s clavicles. This pressure is thought to reach 
the trunk of the phrenic nerves and stimulate contraction of the 
diaphragm. Rhythmic thumps are made on the back, in the region 
of the middle and lower dorsai vertebrae, which are held to stimulate 
cardiac movement. The Council found that the method undoubtedly 
causes entrance and egress of considerable amounts of air to and from 
the lungs. They disapproved of the upright position because of its 
discouraging effect on cerebral circulation and because of the possible 
obstruction through the tongue, and, therefore, did not think the 
neuron should replace other methods in the revival of subjects 
collapsed in anzesthesia. They regarded the system as deserving fuller 
investigation, for the deep neck pressures may quite possibly produce 
some reflex strong enough to have a powerful resuscitating effect. 
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SECTION OF ANASTHETICS 
(Royal Society of Medicine). 


On March 3rd (the President, Dr. C. H. Hadfield, in the chair), Mr. 
Norman Dott opened a discussion on anzesthesia for intracranial 
surgery. 

He had arrived at his present practice in the course of an experi- 
ence of 700 operations on the brain. First he had used ether vapour by 
inhalation, then local infiltration in addition, then ether per rectum, 
then local novocain adrenalin with morphia. Then he returned to rectal 
ether, in 1932 to avertin with ether vapour, later adding routine 
cocainization of the throat, and lastly he had adopted avertin-morphia. 
Occasional trials had been made of nembutal, and of gas-and-oxygen 
with various adjuvants. Ether increased the secretion of cerebro- 
spinal fluid, and the blood-pressure. Determined efforts were made 
to employ local anzesthesia as the routine, preceded by suitable doses 
of omnopon. Two things were necessary for success with local methods, 
and they were often not both present. They were: a patient of excep- 
tional disposition, and a favourable response to morphia, Luminal 
was an improvement on paraldehyde as an antecedent to rectal ether. 
Avertin had the valuable quality of causing significant fall of blood- 
pressure and of intracranial pressure without impairing the effective 
circulation of the recumbent subject. With avertin and morphia the 
patient is not awakened by novocain infiltration, or by operation 
noises, movements, etc. This combination most nearly approaches 
the ideal, its one disadvantage being occasional post-operative vomiting 
from the morphia. 

Doctor Z. Mennell, after a tribute to Sir Percy Sargent with whom 
he had worked on this subject for 30 years, pointed out the great 
difference between what was demanded of the anzsthetist by the 
rapid surgery, of which Sargent was the great exponent, and the 
deliberate surgery practised by many at the present time. Anything 
over about an hour and a half he regarded as slow. Chloroform was 
safe and satisfactory for Horsley, who never took more than half a 
hour. Ether was best for Sargent who never took more than one and 
a half hours, but neither of these anesthetics was suitable for the 
operation of two to six hours which had become commonplace. 
He had used intravenous hedonal in over 200 cases, but gave it 
up entirely on the introduction of the endotracheal method. Avertin 
is useful in patients who have no raised intracranial pressure. For 
long operations the choice must lie between continuous nitrous oxide 
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and local, both with previous medication. There is no harm ia a 
little ether in the early stages. When there is extreme pressure and 
shallow respiration chloroform is the choice. When it has procured 
relaxation a catheter is passed into the trachea and ether used. 

Doctor J. F. Ryan had given over 400 of these anesthetics mostly 
for rapid work. He employed endotracheal insufflation of ether, 
keeping a light anzesthesia, and sending the ether in at low pressure. 
The catheter must be absolutely immobile; it can be stitched to the 
angle of the mouth or fixed there by a towel clip. Apart from inter- 
ference with the rhythm of respiration due to manipulation near the 
medulla or to opening the dura, he had only once had anxiety as to 
respiration. This was during a high laminectomy on a girl, aged 
14 years, with malignant disease of the spine. She had previous 
difficulty in breathing owing to the position of the growth, and this 
was aggravated by the prone position with a sandbag under the 
sternum. The chief objections to ether, congestion and shock, were 
absent if induction was skilfully carried out, if the airway was 
kept clear, and if the dose of ether was properly restricted. 

Avertin had to be used with extreme care when there was high 
intracranial pressure, and avoided when there was any sign of 
drowsiness. The comfort which it gave to the patient was of little 
value in cerebral surgery when the patient was as a rule apathetic 
or else anxious to have the operation performed. Avertin with novo- 
cain often led to restlessness when the effects of the novocain wore 
off. 

Mr. T. H. T. Challis spoke of the method employed in 346 operations 
by Mr. Hugh Cairns. The usual preliminary was atropine solely. 
Induction was by gas-and-oxygen and ether, this being used only in 
sufficient amount to allow of the passage of the tracheal catheter. 
This was joined to a Magill bag and outlet valve, connected with 
any gas-and-oxygen apparatus. The eyes are covered by gutta percha 
and the head and face, except the nose and mouth, draped in sterile 
towels. One head and arm are left exposed to enable the anzsthetist 
to get his data throughout the operation. Depth of anesthesia is 
judged by the movements of the Magill bag and the colour of the 
exposed hand. Gas-and-oxygen are used throughout, and at the end 
of operation the patient should cough on removal of the tracheal tube. 

Mr. Cecil Wakely said he used local anesthetics for all his neuro- 
logical operations, combined either with endotracheal gas-oxygen or 
Avertin. 
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ABSTRACTS 


Better gas anesthesia, Carbon-dioxide absorption method. P. D. 
Woopsripce, M.D. in New Eng. Journ. Med, March 23rd, 1933. 
The article gives an excellent account of the technique of carbon- 

dioxide absorption, and of two types of apparatus. The hisory of the 
method is also narrated, and shows that that it has been in clinical use 
only since 1924. Both kinds of apparatus described can be used 
with the usual gas-and-oxygen machines. The best soda-lime to 
employ is Wilson’s 4 to 8 mesh. The face-mask when the method is 
employed must fit absolutely, a retaining strap being generally 
needed. We believe that the future will witness a great extension 
of the use of CO? absorption in this country where, so far, compara- 
tively few anzesthetists appear to have availed themselves of its 
undoubted advantages, both clinical and economic. 


Peridural anesthesia. Prov. A. M. Doctiiott1 in Anesthesia and 

Analgesia. March-April, 1933. 

The method is virtually an application of sacral anzesthesia to 
higher parts of the spinal column. Obviously if results as good 
as those of endothecal injection could be gained by the much less 
risky process of injection outside the spinal dura, the advantage 
would be great. Tliis is what the author claims. The two draw- 
backs were, he says, difficulty of technique and uncertainty of result, 
and these have been in the main overcome so largely that the method 
is rapidly gaining converts in Italy, the country of its invention. 
For this spinal segmental, or peridural, anzesthesia injection is 
made into the peridural space at any level lumbar or dorsal. 
The space is between the bony structure of the vertebre and 
the dura as far up as the occipital foramen. It continues caudally with 
the sacral canal and laterally across the intervertebral foramina. The 
space is occupied by loose fatty tissue, rich in blood-vessels, which are 
easily displaced. 

Injected liquid easily surrounds the dura, going rapidly up and 
down for a length dependent on the amount injected. The liquid 
penetrates into the intravertebrai foramina, where it meets resistance 
from the spinal nerve and ganglion. Finally it penetrates into the 
paravertebral tissue and for a certain length along the spinal nerves. 
The author states that it is hardly possible to reach the higher 
cervical region or the lower part of the sacral canal. Above, there is 
a sure barrier in the adherence between the dura and the periosteum 
of the occipital foramen. The anzesthetic solution introduced into 
the peridural space acts on the spinal nerves in their course extra- 
durally and in the foramen. It acts also on the spinal ganglion on 
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the rami communicantes and on the paravertebral sympathetics, where 
the solution slowly diffuses. Only a very small quantity of the solution 
passes through the dura into the cerebro-spinal fluid. Thus it is possible 
to render anzesthetic a series of spinal nerves more or less numerous 
without danger of diffusion of the anzsthetic towards the bulb, of 
serious fall of blood-pressure and without the occurrence of menin- 
geal irritation which often causes headache after intrathecal injection. 
A deep and complete anzesthesia of one segment of the body can be 
obtained without involving the parts above and below it. The 
technique has been made easy and simple by introducing the needle, 
connected with a syringe filled with physiological solution, slowly, 
and exercising, while the needle penetrates the yellow ligament, a 
‘constant and considerable pressure on the piston. A strong resis- 
tance is felt so long as the needle is engaged with the ligament. 
As soon as the ligament is pierced, all resistance is removed and 
the liquid enters with facility. The percentage of cases with incom- 
plete anzesthesia has been reduced by using a solution of 1.5 per 
cent novocain in simple salt solution and adding 10 to 15 drops of 
adrenalin. The injection should take five to ten minutes. The 
quantity of solution required for an average abdominal operation is 
from 30 to 50 cubic centimetres. The greater the quantity used the 
more complete the anzsthesia. The percentage of novocain may be 
reduced to one per cent and the quantity increased to 70 to 80 cubic 
centimetres. Complete anzsthesia is obtained in 90 per cent of 
the cases, in the other ten a small quantity of ether or gas suffices for 
perfect anzesthesia. 

The same journal contains an excellent article well illustrated on 
“The effects of posture during anzesthesia.”” Means are shown 
whereby the troubles, not infrequent after the dorsal and the Trendelen- 
burg positions, may be easily and effectually overcome. 


Avertin as an anesthetic for general surgery. H. K. Ransom in 

“Archives of Surgery,’’ Jan. 1933. 

The author reviews 450 cases. Most of the patients had from one- 
sixth to one-quarter of morphia as preliminary; 30.23 per cent 
had supplementary anzesthesia. In 62 per cent of all cases nausea 
and vomiting were absent. The majority of the patients were conscious 
within three hours of the end of operation. Changes in blood-pressure, 
pulse and respiration are carefully tabulated, and post-operative rom- 
plications also, and the observation is made that no harm resulted 
from frequent administrations of avertin to the same patient on 
different occasions. Among the eight post-operative pulmonary com- 
plications which were regarded as possibly to be attributed to avertin, 
there were four instances of pneumonia, two of which were fatal. 
The author regards avertin as a safe and valuable anesthetic if care 
is given to the selection of cases. 
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REVIEWS. 


‘Practical Aneesthesia,’’ by The Anzesthetic Staff of the Alfred 
Hospital, Melbourne. 249 pages, many illustrations and charts. 
Australasia Medical Publishing Company. Price 7s. 6d. 


Tuts book is the first of a series of monographs to be issued by the 
Baker Institute of Medical Research. It has the peculiar merit that 
every chapter is written by an expert in the special method with which 
the chapter deals. The consequence is that the whole book has a 
convincing tone of authority. It is not intended for the specialist, 
but for the student and young anesthetist it is a book of the greatest 
possible value. Very little space is given to theoretical, or to physio- 
logical or chemical questions. As its title states the work is purely 
practical and it is exactly the kind of manual which a man in his 
early days of anzesthetic practice finds of tremendous assistance. He 
is given exact details in the technique of the methods recommended; 
he is given an excellent guide as to the principles by which he is to 
choose his anesthetic for various patients, and he is told how 
to estimate their probable reaction to his administrations. There is 
also a well-planned chapter on anzesthetic mortality and on the com- 
plications and sequelze of anzesthesia. 


‘Acidosis and Alkalosis,’’ by STANLEY GRAHAM, M.D., and Noau 
Morris, M.D. 203 pages. E. and S. Livingstone, Edinburgh, 
Price 7s. 6d. 

One Chapter in this book is devoted solely to acidosis associated with 
anesthesia. The authors discuss this in two divisions; acidosis during, 
and that following on, anzsthesia. They give a good account of the 
condition, and of the measures likely to be useful in preventing or 
combatting it, although they are bound to admit with everyone else, 
that it is impossible to prove with certainty the likelihood of acidosis 
following in any particular case. The book is an excellent exposition 
of the subject with which it deals, most of which, of course, is not 
within the anzesthetist’s immediate concern. 





CORRESPONDENCE 


34, Rathen Road, 
Withington, Manchester, 
28th December, 1932. 
To the Editor, 
The British Journal of Anesthesia. 


Sir, 

Your ‘‘Editorial’’ in the last number of the British 
Journal of Anesthesia will, one hopes, stimulate anzsihet- 
ists into making more careful anesthetic records. Undoubt- 
edly the best time for forming those good habits of careful 
observation and record keeping is during the student period. 
As a dresser, a student is required to keep notes of his cases 
and to see that these notes are kept up to date. 

I would suggest that this method should be used when 
giving a student his anesthetic tuition—this procedure is 
carried out in some hospitals, but possibly in very few. 
Some time ago I tried to find a suitable system for record 
keeping, because this is essential if satisfactory notes are 
to be kept. I was, however, unsuccessful, so I eventually 
had one made to my own specification. This takes the form 
of an Anesthesia Record Card, a short illustrated descrip- 
tion of which appeared in the British Medical Journal of 
December 10 (p. 1064). The cards can be obtained from 
Messrs. H. K. Lewis. 

My suggestion is that when a student is receiving instruc- 
tion on a case he should make notes on the pre-anesthetic 
condition of the patient, the period of anesthesia, and the 
post anesthetic period. The anesthetic records, so made, 
can then be filed with the other notes of the patient. If an 
anzsthetist wishes to keep his own notes, a card index 
cabinet can be obtained. 

Yours faithfully, 
C. E. Sykes, M.B., Ch.B. 


(Member of the Association of Anesthetists.) 











